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Nuclear odd-even difference and the structure of bubble nuclei has been studied based
on Skyrme Hartree-Fock (SHF) theory. concerning nuclear odd-even difference, we inves-
tigate the effect of time-odd term in SHF theory. In the study of the structure of bubble
nuclei, we mainly discuss the effect of tensor force and pairing force on the structure of
bubble nuclei, respectively.
As one of the research work in this thesis, the SHF+BCS model has been adopted to
study the time-odd term effects on odd-even mass differences properties of ground state in
semi-magic spherical nuclei, such as Ca, Ni, and Sn isotopic chains. In the calculation-
s, two types of pairing interactions are adopted. One is the surface-type  interaction (IS
pairing), the other is the isospin dependent contact interaction (IS+IV pairing). Except for
SLy4 Skyrme interaction, we have also adopted the Skyrme interactions SLy6 and SkM*
in this study. In our calculation, we obtain the separation energies (S1n and S2n) as well as
the energy gaps obtained by three-point formalism of semi-magic spherical nuclei. Firstly,
in Sn isotopic chain, the results indicate that the calculation with the IS+IV type of pair-
ing interaction reproduces well the systematic trend of experimental one-neutron separation
energies S1n compared with those of IS type pairing interaction. In constant, as for two-
neutrons separation energies (S2n) of Ca, Ni and Sn isotopic chains, the differences between
the calculations with and without inclusion of the time-odd term effects are rather small.
In addition, the interaction dependence of the time-odd term effects on energy gaps was
also studied in the calculations with SLy4, SLy6 as well as SkM* Skyrme interactions. The
calculation shows that the calculation with SLy6 interaction could give almost the similar
results as those of SLy4 interaction, but the SkM* interaction gives much smaller interac-
tion dependent effect than those of SLy4 and SLy6 interactions. In short, we found that
the effects of time-odd terms on pairing gaps of semi-magic spherical nuclei are in general
small, while one achieves better agreement with experimental 3n when adopting SLy4 and
Sly6 interactions, respectively. Furthermore, among the time-odd terms, it was claimed that
the Hoddfin term could cause the spin instability in some special cases of finite and infinite
systems. Therefore, we investigate the effect of Hoddfin term by calculating the pairing gaps
(3n) of Ca, Ni as well as Sn isotopic chains within SLy4 interaction. However, the results
indicate that there is no serious spin instability problems in our present studies.
Beside this, another research work in this thesis is that we investigate the pair-
ing and tensor effects on the formation of bubble structure based on SHF+BCS+Lipkin-
Nogami（LN）model. On one hand, we choose two candidates bubble nuclei as examples.
The first one is 46Ar, which was seen as a proton bubble nucleus, while, the second one














pairing and the tensor correlation tend to weaken the clear bubble structure of these two
nuclei. Then without the inclusion of the pairing and the tensor correlation, the calculation-
s give a clear bubble phenomenon in proton (neutron) density distributions of 46Ar (22O).
In addition, we have also investigated the effects of tensor force on the bubble structure in
29 47Cl isotopes with SLy5 + T interaction. In our study, we calculate the proton and neu-
tron density distributions, the proton occupation probability (2) of the 2s1=2 state, and the
proton single-particle energies " in those Cl isotopes with SHF+BCS+LN model. From the
calculation, we found that the SLy5 + T tensor interaction supports the bubble structure of
neutron-rich Cl isotopes (39 47Cl) due to the inversion of 2s1=2 and 1d3=2 single-particle
states. Then, it was found that the occupation probability 2 of the 2s1=2 state is hindered
by a coherent effect of the tensor force and oblate deformation in heavier Cl isotopes, even
if the pairing correlation exists.
Key Words: Skyrme-Hartree-Fock model, Time-odd term, Isospin-dependent pairing in-
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动性质是人们所关注的问题 [31, 32]以及在高自旋同核异构体中的影响 [33]。此
外，对于晕结构形成的影响也是近年来人们研究兴趣的焦点 [34, 35]，例如，早
在1991年，Bertsch和Esbensen意识到对关联的重要性后，便使用准粒子连续无规相
近似（A Quasiparticle Continuum Random-Phase Approximation(RPA)）方法，以9Li为
中心核，在考虑了密度依赖的零程对相互作用后，他们发现11Li有非常明显的中
子晕现象，同时也再现了实验上给出的核物质半径 [36]。同样，文献 [37, 38]运
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